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(57) Abstract: 

PURPOSE: To improve a data refiability and a recording 
capacity by highly accurately controlling a length and a 
width of a recording mark to be recorded to a recording 
medium. 

CONSTITUTION: A recording pulse array is generated by a 
trial pattern- generating circuit 10 and a recording 
pulse-generating circuit 12, and a recording mark is 
recorded to a recording medium 5 by a laser driver 13, 
Two kinds of center levels of a trial write pattern are 
detected from a reproduction signal from the recording 
medium 5 at a level-detecting circuit 19. A recording 
power when a difference of the center levels is zero is 
mad© an optimum recording power and normal recording is 
conducted. Accordingly, a change of the recording mark 
due to a change of a recording sensitivity or the like 
is restricted. A compatibility of a 
recording/reproducing apparatus and the recording 
medium is improved, and the recording mark is controlled 
with high accuracy, which effectively improves a 
reliability, a recording capacity and a data transfer 



rate of the recording/reproducing apparatus. 
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1 

£ES'<7-£^3ELfcas&E«U E^£*t*:f*L» 

t x - * <Dft±m-%fr htiz>mm&m'< v-<Dmn 

X, ±BR It 4 bVMftoHMI^f- 

IfflEEft^/^M^SI'Vu 

4f«f»«rJt« ftv* J: 5 «c#E»^^^5iJo««^*jt» 
M*«FomEE»*t«J^/^S:Kit. E*i:HLt'>4 

R»* J: 5 K*ilS:M«ii-a w £ 1 
E«om«©E»ff**JW*jfe 0 
[it*«3] HaEEft^/^^yjiHuEEftSSb^^/^^o 

z-frtz^t zftrnt-Tzm^m 1 EttotiMR<oE«s± 

«E»©E»M»*ao 

fflv^Efi, *v>tt?H*«:tT5*:Eft{c*3V^r, 
fflv^E^/^<!: L*C'>4< £ t>7*-*E»«*ftRtf 
^y t- hS«^2o^J: o #6 - tZftWtk-fZ 
3t««ES^E«*J»;fr5£. 

[»*«6 1 tt>ix-lf-*t*HBPpjlp«#^S: 
ffl^TBS, ftiMim^Sr^^itES^isv^, 
B8/^^tBS^/u^ £ ^rfll:-Sir^BS U"<A- 
<z>(B:V^5>S:R«t, $ P,^tffflr^f±-tcr>«5>«- J: 9E« 

[fS3ft>S7] B*S4 - 6 Ef ©Efi^^ Wr-^E 



(2) «r^^p7 - 1 5 3 0 7 8 

2 

JxS d t S:4»* t -T **««E»(OE»M» 
[fi*:^8] IS*^6^t/7E®^E^Vu^c7>x-^ 

su*<D<m£<9&< Lfcit«r#*tt5*««E*OE 
[»*3S9] l»*«6^U^7ESc(7)E^^i-^^T ? -^ 

[ft^^io] 6 si; 7 let ^ie^/^/u^ of - 

^^^P*BSSr*J»-t"50fcE»^ ci y ^ KJ; V) frl\ 
l] W*«6at/7E*<50E»^>Vu^o^— 

*««E«^E»*J»*T5K 0 

2] W*«6E*^*< 4: tlx— !f-*i 

3tE^{c^o^r, EB^^tEl/^^ h<Dmz.Wtrt 

it— s^ra^Eftix^uoisi^^jc^v^r. ^copflPH 

*««E«<OE»fW»**. 

13] < 1 1> u-if-3fc £ ^SRHi*P«# 
^rffiv^-CE^. W*. gcV^tt^B*S:^T5*E«^^:*5V^ 

fcm'^x t E»^/^ £ oPfl^Rstfc-^PflOE® 
ix^wo(6v^^&fflv^5E»affsfe^ttffiffla*^{4= 

i^&w&^x&z\,^*mm£-&xmk£ittcc\ t*$f 

»tt5*B«Eft^Eft9l«i*So 

tE«I^) + -CES^^^ o u-^/u t mms</i-*<D u 

luttfflt5ESk^#-^t LTSBEiSB(cfelt4»iiJffl 

i^</u&m U < 45 £ b 4B^7-l:^ UTjE^o 
E^^^ffii-5 n t Sr1*»i:t-S*«OE*W*«»* 
5(? feo 
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l 8] Sl^i^T, WL«#oE«'« 

[tff*«i 9] m&mi sk^i^t. ^it#Mi^ 
e»'< * - > -e fe a * - v <t * - > ^m-^ 

[M*«2 0] 1 5 K*51^T\ ^Lf#^I 

iaWOBH4lll«] 
[0 0 0 1 ] 

[0 0 0 2] 

[«£*<Oft«] «*^E»*r=Stt, #dfl¥3 - 2 2 2 2 

feSffi»W#^JOiSfrt0Oft${ci£i:r*J«iU. ^/u^^J 
£ 3ocogf5£i-#t:J\ #^u*0^u;*«&£{b£i*rT 
E&£^ 5 &oT^fc e 
[0 0 0 3] 

[0 0 0 4] *3&9J<DBtt«:, HuEE««ffi£»lc<fc5 
[0 0 0 5] *»W*>te<DBWW\ Eftff^SSS^CA 



(3) »H¥7- 1 5 3 0 7 8 
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[0 0 0 6] *#fflofi&OBttra:. E»S48tofl* 
[0 0 0 7] 

EftttCflctEftSrtTPlSltfc^a^ttSrlfiliS-e:* 
[0 0 0 8] WLSt^-^^feWrjEacOlta 

[0 0 0 9] ±&1&<DBW)$:mf&'tZ>t£tb\z s ^Lf# 

x - * £ mcjEM<Dmn<vAJj'r-~ ? ym<o&te 

20 IOC CfcE»>*/^*M ESMSb^/w* £ 

E^L*:t>^T-fe5o 
[0 0 10] ±Effi^i»S:iS^-r5)t«>^. Eft'^ 

ttf«^*fa«#*^«fc-r-5E»J(t#«c*5V^T, E 

[0011) it *>e>^C«>E»«Ett:<0@f^ffie(- 
HL«*rffv\ KL»#^±oT#bix-6*JIE*^ 

* h?U*r. Efti^^iSa^^J^-rs^^ttc:, flu 
EW^JiEftjKfls^EftrSfc*^^--*^*:^ 
U ^— 1f*«*»» UrE««#KE»««*r»*t- 
SE»jft«^*5V^-c, E»^— ^teJCEfcE^/w*?!! 
^EftWIb^/^^W^S****^^*^^-^^ 

[0 0 12] 

[flUH] KU»#«:E»«C*4:E«*tT5»«i:oa^ 
Bfc, E^*^^^i:t,^5E^^^Mi¥^«J^ 

-^ao«t/ci-r7t*!){C, E®-rS7t*<OE®K^03t^ 
«**:tt3i-*^*-a:*ft*-fr-CE»»fP«:lltTfS. 
^ttid^o-C, «{cE««C*(-*f-rS*ia&E«*«=S: 
50 #Sr^^ttJ3fe-50-e, ±iSLfcE»^5S^«ifct t>ft 
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[0 0 13] S^M, Eao«*^8E«it«*fcttfc* 
[0 0 14] 

tt, if 1 fct-Cfi+S^s/ Ktt*««rlS«*-fr5 

[0 0 15] Jiffi** h fl»&<Z>lft^^fS«X — * > 

ion, *«*SWc»|R"rs«F*JiJ^K»SJxS. »^ 
i^ if 9 tt««^fl:<0»!|S^ n y * 

* SraE^.Trt^WS'C^ESkttaSrK— ZCAV 
(Zoned Constant Angular Velocity) £ Pffiftl 
5Eft*ffi£SJHLfc»&Kra\ v'Virif-r if 9<E>38S 

[0 0 16] KL«#ttlES«Efr<!:IE«S:tT5^«i:^ 

^-^^0^1 0^ioV^-C^-r^ o nyha-78 
^ & OIEM^tf * ICJS CtfS **tfc«F#5i| £ K 
lf#/^- V^^lHlKl oa»&0>«F*5Uf±'tel'** 1 
IK A* Six, =^hn — 780»Jffllft-g-fC«fc9«L« 

9>r^i 3KA^^tx, u~ if K9>r^ i 3 frt><omm 
mmz& v u-if i zmttiJimmzit, u— ifi^^w 

fdTtfluvXi 2X¥-ft%tt£^X7}) XA3Sriit). 
fcEft^-^SrlEft-*-*. KAfiftftlBlKi 4(iu- if 
IS » / M ^ &r K « u - if o co n & a ^ s ^ jg g g £ 
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[0017] u~if 1 Sr(&fcB2>3Bfi$-t*\ 15^ 

A3t?3tB8*:^KL-C5t«iHi»7fcAlt$-fr-5o ft^ft 
BBi6i:A*t5. 6tt*»#ffc|5]R, i 

7(7 (Phase Locked Loop) HJSS 1 7 KA^ £*l,So P 
LL1 7T^bix£, -«[flSflr*li:RmiLfcW*^ny 
* Zl«<b«-»li7 f -^#9J(0^:«>K#SiJiaK 1 8 KA 

e«u^««« (m^it-r) (a^tt^pi*. s 
^ «*K5MKur*«m» (2##J) 7-e*ix-eix*i8«i 

[0 0 18] f^L##^S^fil?^[HJS§ 1 6<D*pfrb7 

-r a ym^vtm<vw±m-£rzu l##^°^ 

/M&ttJlHjilSl 9-C^tHLT, ^co^^^/KOM^rA/ 
^ DfM2 0CJ:ot3yhn-78lC»9^ ^r<7) 

[0019] 121:, *38M^E««SC(45:±Kffi»i-5E 
(1, 7) RL L3- KfcSffl L^Co^TfiWt 

-^^cx^m^titcn^nt^i,m^y<^-^m± 
40 Ess i o^h<on^\x\ -tisfpiifrbcoitijjfcm 
mn^mx&Zo z<Dumn-%-m*. d, 7) rll 

KOi^2T w - 8Tw^7il«9fe9, 7-^x r ^ 
l£^CD/c*6K^f^- «l w tfiiifegetSNR 
Z I (Non Return To Zero Inverse) im^t 

if 9t^Sf5S¥^ n y^HSmTwKSfb^o 5 ^ 
1/^%"? 4 7s >7 *^m%L 3 0 0 0 r p m-CE»ff 5 

E»tTy h*S:0. 7 (1, 7) 

RLL3-Kt*|j:rt)l2MB/s, ^4MB/s^g 
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Ons, ^t*2 0ns«r^/^o 

IhIKi 2 E»W^Jo/*/u*»K#teLfcE 

£ 2#gJ^<zv^u;*cDg£#^#i9 „ 3fc5B'</i";Mi« 
I/'^i 2 T w l:>Ft 1 1 3 / 2 Tw^^^d , l / 
2Tw5Ha<-r5 0 3TwKI*«>^^^*itt*«^/^3 
/2T W t 2*B«»(ZV</U;*ffl 1/2 T W £ 
l/2Tw^ia^(S2P^D y?$Li&tmC) «r*D» L 

/ u ^ m ph o *j «i a* [6] _b -r 5 o 

[0 0 2 0] 0 3{CE»^-^M, u— !f^>aas«8E 

tMD^dM/^^mv&mz. aummm^^^ f- «t o r ^ 
^jost*,T^offi«^e>fes«FBB*i («ttfTw) 

«(o»4/^-Pr, EfM£ftfltts**fluk-*-«fc 
✓«/i^oE»^r7— a* p w i , 2#i^oi*/^^ 

<OE»^!7-i5p w 2tfc5o Z(Ds<V — $: 6 

feasant Lt»t^!7- MoAPC (Aut 
oPower Control) ^^^OS^t^I r' „ I r' {Cfi 

it^fEiift^Msiiph, ^^(ca^-r^ 

jteffl^/u*flj«flL«( I w l , mj?'</i'X&£.!$ l 1rZ><Dlz 
^S*«SKJHI wr SrKJtT, E«k*Mft^u-x^!7 — P 
p htt«8ES: I r * + I p h t U iteS'*^*'* !7 — P 
wllilr' Uph + IwUU fc*v«/u;*A*!7 — 
Pw2fil r* +Iph+Iwl+Iw2£ It L if 

t5 0 W*»»f4I r' £XMtt*£IIIKa>b«>ttitI h 

<O»JftJ«-§-<0gftMS:fif 5o WRGATE-NflBft«ffi 

^W-Mmfoot, ii^-fe^rtcoEfl^ 

0^ON/OFFfflai(ff<f:ltfflV\ ¥?£*M:ON 
U fEitliOF Ff^ £ 5 f-tb^i~^o WRPLS- 
PttEft^/u^^J^StJSL, PHPLS-PliEtii 

EAKPLS-P (tg*/^^ J: ^ t^!7 

«*r4ftOH4lc:«t-u— if K9>T^<rt ©*J|EEIB 2 l 

«C*5*t5?H*«F^»JW«#fi. WRPLS-P, PHP 



(5) ^§1^7 - 1 5 3 0 7 8 

S 

LS-P, PEAKPLS-P fi W RGATE-P (W 
RGAtE-N«*<OiS!«tt«#) fcHC*W:t*C 

<7V< !7 — 0V< 17 - J: 9 (£ < 

K ± SESJStftJb^ta* t »1j'</t'X K «fc -5 
70 *iftSO^E^tt*rW&bT»&ft6^—*»0>W 

1 7 5 9 4 8E*^S5lftfe-&«^J:««fe»# FT*** 

ffi3s'< Km/^x <Ds< 7 — S:E»^ ? - £ ~T 5 

[0 0 2 1 ] |4l: if <oE»ft*4r*J*-^S ^— 9 s 

fiilMl wl, Iw2, I ph*5<tt;S4^!7»-S: 
-^Ct^oAPC (Auto Power Control) ^^>C0 

mMMi r ■ £I£it<5 0 BSttaai wi, I w 2 , i p h 
■7^— P ft* -C#«SIEjB^K it fc 

i:*tlt«itfEEP ROMi:rt*tt*3< r tizx *) 

h^^fyf-CSl, CS2, C S 3 \cmWi&tlX*$y % 
SrHfTU BfS^E««Sftj6?B4r#5r i:^-C#So - 
fc^fdp n p^ h7V^^W^0(^ (ta^yf- 
lctt#«*aR«-K«tfeD/A*|ft»0^ff«j«S:* u> 

fWRGATE-PCiotMtliONl, E^^fl 
OFFt^<t5l:»^t5o rr-CftffltS^yfi 
UTfi#§|Bg6 3-9 0 0 3 7§ISf<7)P I NV^^— 

[0 0 2 2] KLS^fttattEftJifr^EftSrfT^SSfi 
50 t(Dm&&*\Z)±.£S'&Z>tztblc^ fef>d>lS^ES««c^ 
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5 0 B5l:RLtSl!!fi*«07D-ft-ho-«* 
# K*H!fc«{+tt6. wC-Cliigf^K 

— ^SrE»L*&«)So 0 6(C«L«#^^ — lfiaji: 

( (1, 7) RLL^-KWi^ 2T W ) tMii&migi 
%tX~hZ>mm'*?-> (8T W ) OjftOigU^^ — ^S: 

asfHfiPSftfcr <btcfttK ro«FOE«^!7 — SrSig^ 

^^ftt^atS - i: i:45 0 E«k'<!7— lilt^ 
^fcfcD l*«=4: LTs ffi*****H*rLfta*e>E» 
»<!7 — «:JE«r LTl^< 0 ZCAVO»^ E»*fl=«: = 
V Fo-7y5^r-^^DBUS 0~ 7 - P L 

5 ^ E«i"S.ir * * fi*(S l ir * * <t ft £ 
16), l«k3Sfcfc9^E»*ft=»tt5- 1 OSft-C 
+#£><9, lfyhftS:0.7 5^mi:t5i:5^yf-n 
^frtltiil 0 2 4 B/-fe**:7;j— hcD® 
£\ t^^ft|j:3 0iSi:ft5©t?l byvfUftxm 

[0 0 2 3] ^tf^^KD^lf^^^ KS:»L 
h7y^i:ffil#tt5ri:^&fe*§ 0 _hi£Lfc!2 
«»^{CT^J7 — SraEx.ftdSP,E«Lfe-fe^ ^Sr»««) 



(6) - 1 5 3 0 7 8 
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-fct^/MfctHiaigl 9 KJ3^t#"fe^ 
A»6**^* — v<Z>**frU"</W (Vi) > 
(V 2 ) £rl£ttJU ^flEE^lA V = Vi- 
V 2 £*:i6<5 0 AVttA/D«*«2 0t7-f ^/Ur 
— * t Lt^ V K p — 5 8 KfcSii*. tot ^e>S3 

0 t ft 5 i? ^ * 7)5 ft l \C ft A V OiEftStt^feEft 

70 *#<o*/h*«suT*n«cssi:TS«E»Bii*6^r7- 

^T2EIJU±eD«L*£&«£llftLTfc AV=0 £ft 
3***#ft^»&ra:381tt»*£ ItM^S^Tt^o 

^!7-dS*«LfcKL»# h7y^ttftO»Ltt&l 

ottfcufc^fi, z<D-t?#iz.tt-r z>wtfe/<y—*m.m 

V = 0 irft^ir^ ^ SrJLottfc: t^Stt, r <Oir ^ * i:: 

ffl*»ff<OftfcOJC*E«*^^*m»f^a:llfTU 
*aib^*E»-fe^^«-WftE»^l7-S:«x.ft36S 
fcEftttlfPSrlltTU-CfciV^ fcjEU W^ct^t * 

5S^(CJix-<^^rtOfcS 1 /->^Ltl h7^ 

[0024] lartcKLStSQfa^^v^Titfettfci?* 
«#i:*a!i«oi«**-r. : ^^^f^^-^v^T, e*'< 

/^SAMPLE 1 -P, SAMPLE 2-P^r=i>' 

^i:LtVi, V 2 £1£fcHt- ; 5o (3) i:»Lt#»l 
50 (C*5V^T»5>ix^:E»^!7— AV = Vi- 



(7) 
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v 2 <oi2i®]0ij£:^i- o mm^v-t Av&tz&ttmm 

av=o ^iiCM^ft^ 

jfcfl=^& A V = 0 £ *SlB«*ft=Sr»ffli-S r £ *5 pjffi 

[0025] H8»^ku»#^<*— v**tu^</n*iaia 

ktf) LT fcT— * /U K0B2 2 t * hi» 

tOfy^/u*-/UKIfilS2 4, 2 SKioT-tft^ft 

U ^^{CUftT^y 2 6(^^19 AV*#«)tt^S 
^A/D»f2 0^t5, A/D^lfeS2 O^f* 
AVSrr-f^^^f-^i: LT=* > h a — y 8 M^tti^- 

So 

[0 0 2 6] I3 9^KU*#^^ — V^^U-^^ttJlHl 
Sg 1 9 W» 2 £DHJjfifi?iJ Sr^-r o r r -CfiB£|Hltt 16^ 
^<Of?^(S#^>t*LTfi:«S««iK»flHlK (LPF) 2 

*r<o«tt# i (D-mmm t mmx. 2 v^u*-*- k 
0^24, 2 siaottnwo/^- vm^-t^^f 

6 {dJ: y> AV£*toT^<7)*£*£A/D^m^2 O^A 
[0 0 2 7] 
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[ei 1 ] *&m<Dm 1 *>siiS0y«:ttm-sfcfco:/o 3, 

[!2] ttfflt5Eft»#M, lES^/i^JU^ttWB. 
[B3] fE»«8E««Sr*i-BlMBa. 
[14] u-f K7^/^^o.>^i e 
[H5] »Lf^«! i lflli(07D- — h(D— 0ij o 
[B6] KL»#^^-v<o-«iE»^!7-K3eft© 



[B8] ^LS^^^-^^^^^ttJlHliKl 9 0$ 
1 CDHjffi#J 0 

[19] KLS^^^-v^^u^/uftaiHlKl 9<£>|g 
2<£>Hj&S0iJ o 

[«F»<WRH] 

1 0 

1 2 

1 3 

1 6 

1 7 

1 8 

1 9 

2 0 
2 2 
2 3 
2 4 
2 6 
2 7 



PLL, 
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(LPF) 0 
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m 5 
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START 
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HltHNS2(M.ff) 



HK9- MUX 
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tWBI 



RlltftlfcMBK 



I 



51 
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maw* 
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[139] 
O 9 



1 6 JC 9 



2 7 



1 24 



(LPF) 



SAWLBl-P 
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\A/Df»H 



(10) 



¥fffl¥-7- 1 5 3 0 7 8 
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